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SOLUTION MARKS REMARKS 


87 MATHS (SYLL A/B) 


l. (а) x?- 2x + 1 = (x - 1)? or (x-1)(x-1) 


(b) x? - 2x +1- 4y? = (x - 1)? - 4y? for ( )2 ~ 4y? 
IM for diff. of 2 


= (x-1-2y)(x- 1 + 2y) .... 
sq's. No marks for 


= (x - 2y - 1) (x + 2y - 1) х?-4у2=(х-2у) (х+2у) 
(э у 10 (х 1+9) 
г 14 
2. Let f(x) = 2x? + ax? + bx - 2 у 
Putting x = 2, A y (ў ^ Wa 
Е(2) = 4a + 2b + 14 EOR 
As x - 2 divides f(x), 4a + 2b + 14 =0. for Ё(2) = 0 
| | ; or: f(-1) = 0 
Similarly 
f(-1) = а-Ъ-4 
= 0 
Solving the equations ба + 6 = 0 
а = -1, b ce 
Syll A я 
دو‎ 2 [5+2 
3. (а) 
| 27k 33) к 
- 3+1 өзө! боевое «49.906 49 08 GOS 9.9 5 Өсө йөзе à 9 v 
9352 or 
log —— 3 2 2 
(b) loga?b? - logab? . . ab . loga?-*logb?-loga-logb 
og /а log /a оооооооооотовооосовое е == Тов уа 
1А 
2 = 
ы log a a ЗТога Това ТА 
2E Is 
ора 
Дита €6€060660005092000€060606€0009$99 
= 4 
Syll B 
3. 374.35 .2-9 
(392 کو‎ - 2 = 0 Е а (3) 2 
(3% - 1) (3х + 2) = 0 
3-1 or 3 = -2 ) 
)АссерЕ 3 = 1 
(Rejecting 3۴ - -2) ) 


х = (0 
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87 MATHS (SYLL A/B) 


4. 31120 = 5 cos8 
| - соѕ20 = ; cose 
2cos?8 + 3cos0 - 2 = 0 
(2cos8 - 1) (сов + 2) = 0 
2cos0 = | ог созб = -2 


Rejecting соз@ = -2, we have 


соз@ = i 
0 = 60° or 300° (or 1 , 27) 
373 
2 ~ V 4 и 20) 
5. kx? - 4x + 2k =0 dl = Ск) 


ГЕ - quu 


(X) ag -2 UM ез 


7 

Я. 

+ 

—> 

' 
ме + 


Ф, № 
2 2L 2. A ы 
№ 
- OR - (2) (2) LES x 
16 4 К 
"X77 «оо өө ә э э ө " е ое ө ө ө ө ө ае ө е ө е о ео о 
о +15 
< аз + p? Mach dé и. 
(b) = ос rA e. = 
16 1 MEL: 
"(g-^y$ ооо ооо ооо ооо ооо ооо о ооо 


6. Ву symmetry, 4 ВАЕ = 30“ 
AS 001 АВ, 
o ml 
sin30 AO оотооооовоозосоооеовв 
АО = 2 


АЕ = АО + ОЕ 


АВ = АЕ 


aT = 3 ооо ооо ое ооо ооо ооо ооо ооо ооо 


да RESTRICTED АРЕ 


) Accept 2соз9 = 


~] for each ex- 
traneous solution 


` г) 
„дини майко 
a >) 


1 


Г. 
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87 MATHS (SYLL А/В) 


SOLUTION ; 


р 
Join OB. 
As OA and ОВ are radii of the same circle, 
LOBA * [РАВ = x^ сооосооеоогое ооо оо оо ооо ооо оо ооо 
Since PB 1з а tangent, + 
[ОВР = 90° t AL 5 ДА 
л E 
Given that BA = BP vn ; v Ий, 


| ВРА = { РАВ = x? оооооооо в ооо оо ооо ото оо очоооо о 


— 


| х+х+х + 90 = 180 


due RESTRICTED AMX 


Р.З 


Alternatively: 
Join BC. 


As PB is a tangent, 
[СВР = [РАВ = x^. 


Since AC is a 
diameter, LABC = 90° 
etc. 
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87 MATHS (SYLL А/В) 


SOLUTION | MARKS | 
8. (a) Equation of ДО is y- 0 = (1) Ix = (-2)] | 1А 
= 

(2) і.е. у=х+2 (отх-у+2 = 0) 1А 
| 2 
(b) Ав СО = СВ, C lies оп the perpendicular bisector 1M 

4) of OB. у 

2x й 

1 x-coordinate of С = 2 1А 


№. elr ) Substituting in Å, 
IA M y=2 +2 
- 4 1А 
С = (2, 4) 
x^ 3. 
„ (<) Let the equation of tne circle be 
X 
© x? + y? + ax + Ъу+с=0. za N 
Substituting (x, y) = (0, 0) or (4, 0) or (2, 4), (1м) 
с = 0 ч v 1А 
ох 1 2 
16 + 4а = 0 Жа чи — (М. 
4 + 16 + 2а + 4b = 0 Мао ай 
а = -4 Y o. д^ | 5 1А 
Ъ = -3 1А 
the equation of the circle 13 
х? + у? - 4х - Зу=0. 
E 
(d) Substituting у = x + 2 іп the equation of the circle, 
© x? + (x + 2)? - 4x - 3(х+ 2) = 0 1M 
2x? - 3x- 2 = 0 
2x +1 -2) =0 
(2x + 1) (x - 2) IP 
1 Á ص‎ v 
x = 2 or 75 / ЩЕ X 1А 
i | 
Putting x = - 7 ) 
3 ) ооо о ооо ово ооо оо ооо 1А 
NO: ) © | 4 5 ej i UE 
Л г 
„= {уе 5, 5 ) ПА o LA 
3 
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REMARKS 


Alternatively: 


Let C = (x, y) 


Јх?+у? =/(х-4)2+у? 1M 


8х = 16 


х = 2 (E E E DE 1А 


Alternatively: 

The centre 3 the 
circle lies on the 
perpendicular bi- 
sector of OB (or OC, 
BC) 1M 
Let it be (2, y) 
(2-0)? 4 (y-0)? 

= (2-2)? + (y-4)? 

y = 3/2 

The centre 1s (2, 2 ГА 


Radius of circle 


| 9 5 
= 4 + FFT --.... 1А 
-. eqn. of circle із 
2*0 22.22 1А. 


ha? -4х-Зу = 0 
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SOLUTION REMARKS 
9. (a) (1) Capacity of hemispherical part 
3. if 
x m (--) (- 3 t 13 Um г” 7 а ` 
1 и 3 i 1M for setting up 
= (z) (1087) | | ІМНА | eqn in r’. 
r3 = 27 1А for correct eqn. 
Ее 3 И РТР МОРЕТА 1А 
Capacity of cylindrical part "n _ ге 
E Жо 
= Tr^h | J, tv t 
„от Вам - 
ыы 9T h О a 1M 
rh = (2) (1087) | 1А 
h = 10 | 1А 
(11) Volume of space = (32) (4) а я Alternatively: 
> +, Volume 
vni 1087 
© Volume of water = 1087 - Ст) (32) 40 Агы" 1М+1М | «7(3)2(10-4)+ E 
и d м & | | 
= 727 cm? X. У 1A pese M 


— 9 | -72Tenm? .........1A 


Let radius and depth of water be R and H. 


I 


s | 
legam « 021) 20 6 1M 


3 1M 
R?H = 216 
Capacity of vessel = + (2R) (28) | 1М 
8 | аи 
z7 TR Н. 
- 31-0216) Г 
- 5761 cm? Елии аси теле ТА —| i£ umt mot gren 
| 3 
Alternatively: 
Since height of vessel = 2 X height of water 
Capacity of vessel = 2? X 72T 
= 5761 cm? i ~1 if unit not 
given 


GA 29 |) ۸ а 
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87 MATHS (SYLL A/B) 


10. (a) Since the triangle is equilateral, LA, = 60°, 


1 e 
Pu Ti та (3) (3) (sin 60°) 1М 
а 
2 
Alternatively: 
(b) (1) Since АВ = 2, В.В, = 1 and LB, = 60°, By cosine rule, 
Fa) ' 
t = 90° 2 
Ке L B,B,A, 90 1M (АВ) 
А,В, = IF gania as ТА | = 22+12-2(2)(1)cos60° 
= 3 
А,В, = ЧЕ 
(ii) АА ВС апа АА В С, are similar. The ratio of 
кч 2:03 111 
(2) their sides is J3 e 3o 
2 4 3 
pg 2 
з 3 д > 774 4 
ы S „оо вевевевео ооооооасоо о о е е ооо 
4 
1 | МА 1- n. 2 И 
(с) (1) The common ratio = ss LEN. f. ) 1M 
A d^ и 
(11) T = 9 3 ( Ij CD 1M 
n 4 3 PET 
N o bel ^ 
ШЫ l.n 
под 1 - 6) 
ф + т, +... + Ta эз тү puse 
27 43(1 = 25) 
= 8 1А 
hy 3 t- 
9 J3 ^ à VM» 
(iv) The sum to infinity = 4 1 1M 
NF 1 19 
12 
27/3 
8 Фо оосооооооооо 6 во 1А 
6 
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SOLUTION 


11. (a) Consider А ADE . Ву the cosine rule 


87 MATHS (SYLL A/B) 


О АЕ? = AD? + DE? - 2AD- DE cos LADE Үй 9523 (1M 
= 3? + 2? - 12cos80? (= 10.91622) & ^?= а ТА 
АЕ = 3.304 cm (correct to 3 d.p.) 1A 
3 
(b) Consider А ADE again. Ву the sine rule, 
— DE каза ———————————Ó PE иа 2M 
(5) sinlDAE Mp (в v к Кы fe 8) 
з1п/РАЕ = E IIMOR 
) 2829 + 0.59613 ) 
LDAE = 36.593? (correct to 3 d.p.) | | ДА 
добра ng s IA 
(c) DO M AD Е о ass B 
Сар ( = 3sin36.593? ) < {2 vj. СМ. 
A (= (3) (0.59613)) 42 
= 1.788 cm (correct to 3 d.p.) ........ —— ل‎ 
(d) BD? = ADS. НИИТИ 1M 
y BD = Лв 
= 4.243 cm (correct to 3 d.p.) ۇل‎ 
(e) віпрвс = БЕ | | ` 1M 
N (= EAS 0.4214) 0 
ar -. LDBG = 24.923° (correct to 3 d.p.) - 1А 
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REMARKS 


correct use of formula 


or cos rule 


Accept 36.593-36.594 


ог sinDAE = 26 | 


Accept 24.920-24.940 


87 MATHS (SYLL А/В) 


12. (a) 


6 
(c) Cost of materials used = 4000x + 3000y (dollars) 1А 
Drawing the line 4000х + 3000у = 0 (or equivalent) 1М 
(QUEE ) E рома) 
The cost із least when х = 3, уж 2 + D 1А 
РК а рант 5 ^^ 
and the least cost is 18 000 (dollars) | 1А 
M | А i 2. Г 
-— сас 55 EX Lal Ди В | 
PO fa 
b rate is (229) — 
^ м? 4 
№ ү \ ИШ; м. os m 
BT Е (CO 
UD NE fu 
» ^ 
/ C A (2 = t 
L [FM 
A VINE \ га (14 
- ДИ < 
BOUE ME. 


CA 29 


SOLUTION 


Given that 


4000x + 6000y 2 24 000 
Considering Products B and С, 
20 000х + 5000y 2 60 000 
ль 


6000х + 3000у 2 24 000 
Аа E В 


The constraints in (a) can be written e 
0 


x20 ur 72 
^ ex (Же L 
иа Оля 
х + Зу > 12 4 EM 
4х + у > 12 M (4 1" a 

2x + y 2 8 


The lines corresponding to the last 3 inequalities 
are shown on the graph paper. 
d E. danh 

Я 


тъ? 


| 
дж CD 


Shading the correct region. 
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REMARKS 

1А Withhold IA {f '=' 

missing 
1А 
2 

1А+1А +1 unit at х,у axes 
+1А | 

ЗА 1-1Е shading not 


RESTRICTED РЕЖЕ 


complete. 
-2 if only arrows used 


Candidates may also 
test all vertices of 
given region. 


Awarded only 1f region 
correct 


Point Cost 

(6,0) 24 000 

(3,2) 18 000 

(2,4) 20 000 

(0,12) 36 000 
3 ДЕЛ е 


ака) 


P.9 
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12. 
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НН АА АССА 
[1] 

за 

BE 

И 

ГЕИ 

АА 

АТАСА 

BESE 

FEL 

LLLLI 

шиш 

инип 

BERE 

uu 

ип 

ER 


ХЫ 
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SOLUTION REMARKS 


87 MATHS (SYLL A/B) 


13. (а) The probability that the black ball 18 not 


drawn * 2 (or 1 - c = 2) 2А Any value roundable to 
0.83 | 
2 | Р.Р. 1f only answer is 
су) given. However, accept 
| Р = 5/6. 
2 
(b) The probability that the black ball is drawn 
р from Р to Q in the 1st draw = Е 1А 
m After that, the probability that the black ball is 
not drawn from О to Е іп the 2nd draw = $ | 1А 
the probability that the black ball 18 in Q 
1 4 
= - X- | 4 
е. 5 тн F |+! 
"o (= 35 ) S ee s А 
гух 
Alternatively: 
(c) The probability that the black ball is drawn 5 2 
| i-p O 
RS 1 6 15 
(9) Егош 9 Со К 5 пар М Ир те LM MR ТА LM 
г. the probability that the black ball is in R 
1 1 
ЕХ ° ө ө ө е ө е о отоого ө еооесево ө ооесоосооое ө ° 1А 
1 | | ^ 
a \ ( k 
Y | 
(d) The probability that а vhiteball is drawn from 
| 3 1 
f P to in the lst draw = > ( = > 1А + 
` After that, the probability that а white ball is T ES 2 | 
^ { Js 
drawn from Q to R in the 2nd draw = i 1А 1 
-! 
` the proabability that all balls in R are (ft 
| ч 
viiteaw gy Edi 3 Ce 7 © 
2 5 Desc p ME e E са Зе cb 
- т фовосевововевео ооо ооо ооо ооо 1А Mi á ( 
" 3 во 
о. \ 206 3 аи = 


ox a RESTRICTED ИЗ 


87 MATHS (SYLL А/В) 


(Syllabus A) 


14. 


SOLUTION 
(a) (1) х? - 6х2 + 9х - 1 = 0 
(5) x? - 6x? + 9х = 1 1М 
Drawing the line у = 1, the roots of the given 
equation were found to be 0,1, 2.3 and 3.5 1А+1А 
(correct to 1 d.p.). са = 
p G _` Qu | £5 
ы Ши 
(11) x? - 6x? + 10x - 6 = 0 ^ (4 AREEN 
Za і L x 
(3) x? - 6x? + 9х = 6 - x СИ S X 1M 
Drawing the line у = 6 - x, the root was found 1А 
to be 3.8 (correct to 1 d.p.) 1A 
6 
v 
СЮ л 
|| м. 
) оооеоо ә о 1м 
+ (= 0.005) ) ) | 
|: ами ТА 
(= -0.031) ; Е NND 
LE +) 
- x= 3.77 (correct to 2 d.p.) 1A 
3 
f 
(c) Consider x? - 6x? + 9x =k ^ 9 4 LE 1M 
From the graph, if OZ k«4, 1А+1А 
я | \ 
the line y = К meets the curve y = x? - 6x? + 9х 
at three distinct points. 
^ x = 6х2 + 9х - К = 0 Наз three distinct roots. 
3 
BBX 
RESTRICTED С XIE 
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REMARKS 


1 mark for 2 correct 
answers 


for correct L.S. 


for graph, *lunit at 
(3,3), (4,2) 


Change of sígn, -ve 


for 3.765-3.769 
May use graphical 
method 


-l for "ХО! 
otherwise correct. 


may omit 


Р. 
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حم د‎ и | EX SN) H ten 
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ЗМ ие د لولم‎ € 


HHE EHEHEHE EEEE HH 
pio Do qo uod 0 RH E 
: ЕН Eg Nd c o eO 
PER ЕКЕНШЕ 
НН L -HH HHHH AH HHHH Ена ААА шип пиш "ТЕТЕ TEE H ЧЕН 
Е НЕ РЕН ШШ PEE 
HHHH HHHH тена. ا‎ НН 4 МГ иш Е-Е LILIIILLIDI! 
НЕВА R E E HEEE E ЕНЕН 
ЕНЕНЕ a АЕ 
IE Home ЕНЕНЕ e 
pi 
Hid HE ЕЕЕ ЕЕЕ ЕН 
НЕН ie HE pui. НЕ Е 
НЕ пишип 
E рака а Ес БрааанасбаааетваевнанаЕ Е р 
НЕЕ ВЕ ВЕ 
НЕ Е: He 
go Hmc He m [нин 
Е ЕЕ 
HE deme E 
Шы: ОНЕГЕН 
ЯНЕ ЕЕ E 
шшш Hus 
eT E 


E E 
E ШЕ I с | 
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87 MATHS (SYLL А/В) 


SOLUTION 
(Syllabus B 


14. (a) Since ухх and z% 2 و‎ у= Кух апа 2 = kz 


x 
(for some real к, i ко). 
| | E 
NP кух + x 
Putting x= 2, p= 7 , (or = 3, р = 8) 


ki 
7 2k, + 0 


i.e. 4k, + k, = 14 


Putting х=3, р=8. 
Ка 


8 = 3k + ооо о ооо ооо ох ооо оо ө ө ө э ә 


ог 3k, + к, = 24 


Solving these two equations, 


5k, = 10 
ki - 2 
k, = 6 
Г, p= 2x + 5 
When x= 4, р = 2(4) + $ 


19 


2 Фсозоесевсопосвосовсоовеоовеввевео 


| 6 

(b) 2x € 2 «13 
2x? - 13x + 6 < 0 (as x» 0) 
(2x - 1)(x - 6) <0 


1 
2 «x < 6 


REMARKS 


MARKS | 


1А+1А | Accept y = kx, 2 = 5 


1М 


1А 


1А 


1А 


1А 


2А ~1 for '< ' 
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